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“I first nqticed the wound upon the head before |
alighted from my carriage, the pulsations of the
brain being very distinct. The top of the head
appeared somewhat like an inverted funnel, as if
some wedge-shaped body had passed from below
upward. Mr Gage, during the time | was examining
this wound, was relating the manner in which he
was injured...l did not believe [his] statement...Mr G
ot up and vomited; the effort of vomiting pressed

out about upful of the brain, which fell
upon the floor” .
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"Sleep is of the brain, by the brain ‘and for'the brain”
— J'Allan Hobson

Many sleep disorders result from lesions of the brain

\Mtlmes transient
imes functional
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“Each 5;., aulittle life: every '\ akind and rising
a little hirth, every fresh morning a little youth, ’
(ever,xgoing tp rest and sleep a little death” L
~~ Schopenhauer i
e ShorcRigeg
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Awake

~—— REM sleep
Non-REM stage 1
Non-REM stage 2

Non-REM stage 3
(formerly stage 3 & 4)

] —elaxed wakefulness Alpha waves
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MREM or dreaming sleep










Non-REM ‘Parasomnias * *

« Spectrum of behaviours arising from slow-wave
(N3) sleep. -

- Range from sleeptalking, confusional arousals,
sleep*terrors, sleep-eating, sexsomnias, sleep-

walking /
» Typically arise in f@ half of night
#+ Eyes usually operft complex speech or
behavioursSxdirectéd with interaction with

envirohme

¢ " Amnesia for events, difficult to wake,
%» occasional dream fragments or partial
awareness .

v




C Bassetti et al, Lancet 2000,

356 (9228):‘5 /‘:/)
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Figure 2: SPECT findings during sleepwalking after
integration into the appropriate anatomical magnetic-
resonance image
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H 11-12: dorsolateral left infencr frontal gyms K 2-10: supericr panetal gynus

M Terzaghi et al, Sleep
2009, 32 (3): 409-412




Sleep is Not a Universal. Brain State -

Slow-wave sleep Parasomnia episode Wakefulness

Motor cortex
* Movements

Complex motor behaviours

Frontoparietal
association cortex f fv’\"’f‘q r"\\h
* Consciousness i

= - o 1
* Avwarenes:s Abzence of inhibitory control
* Judgement Low consclousness |
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Limbic cortices | My N N
and amygdala v I"-v"..*.-'l '||| "\ "lu'*
* Eaward ‘ v

. Expression of intense fear
* Emotions

Autonomic activation

Hippocampus
* Memory
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The First Night
Effect '
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Tamaki et al, 2016, .Curr Biol 26
(9): 1190-1194
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The Concept of Local Sleep

e e Brain récordings in rats show “silent
(LA areas” in the cortex

‘}’ﬁ'ﬂ”"%ﬁtﬁnﬂ}m et "f‘ + These increase in frequency and

. duration with wakefulness
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REM Sleep Behaviour Disorder

. Estimated prevalence of <1%

- Usually towards' latter Ralf of night

» Lashing ou&cryiqg, swearing, shouting

* Eyes closed '

« Speech u§uall nint I@ble

* Pts do not leav® bed, fio purposeful interaction
. If woken may haue dréam recall '

« Cansoccur every fdight, several times a night

. In'juries to self or bed partner a real risk

| .




Stage W
Stage R
Stage N1
Stage N2

Stage N3

uscle Paralysis in REM Sleép *

4
Hours of Sleep
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RBD isa Herald of Braing -
Degeneration

Years from RBD diagnosis

Iranzo et al ,
10 2014




Braak stages 1 and 2

Autonomic and olfactory
disturbances

Via olfactory
bulb

Premotor
symptoms

Via vagus
nerve

Braak stages 3 and 4

Sleep and motor
disturbances

symptoms

Braak stages 5 and 6

Emotional and cognitive
disturbances

@ Brainstem Lewy body

(®) Cortical Lewy body




So does Isolated RBD Exist? y

 People with RBD have higher rates of:
 Abnormalities in smell, bladder, gut and cardiovascular

function :
- Higher rates of alpha-synuclein in a variety of tissue biopsies
 Constipatior W, subtle Parkinsonian signs, abnormal
brain scans |

with cﬁg&ition -
really,prodromal heurodegenerative

« Subtle probl

» Are patients with RBD candidates for disease-modifying






Orlglns of Narcolepsy7 ‘/
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What Causes This Loss? ® ¢

Specialized
All nucleated antigen-presenting
cell

HLA-DRA
HLA-DQA1
HLA-DPA1

Kornum et al,
Nature Rev
Disease Primers,
2017, 3: 16100

CD8*T cell CD4* T cell

Nature Reviews | Disease Pri
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Lucid Dream



Left hand > right hand Right hand > left hand
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Left hand > right hand Right hand > left hand

Pz <0.005 (o Peve < 0.005
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Left hand > right hand Right hand > left hand

Proe < 0.005

o, B

real hand movement
during wakefulness
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What About Lesioning Sleep ItSelf?

. Wide range of conditions “lesion” sleep
 Chronic Sleep Deprivation
« Insomnia 4
. Obstructi\&SIee JAY

O€d

 Periodic Limb nt Disorder
. Slee,p diserde associa\.ted with an array of neurological
copSequences. ‘ P
« Cognitive dn Wp blems
- Stroke  + 7 :

-'-Dementia



Ooms et al, JAMA
Neurology 2014, 71 (8): ‘
971-977.
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ECOG 2PLM CSF tracers
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Sleep Drives Metabolite Clearance from the Adult Brain
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'ALZHEIMER'S DEMENTIA |

\

Ageing =

chronic cellular
damage from
free radicals
genetic predisposition myloid

precursor

APOEe4

»
Polsek et al, Neurosci Biebehav Rewv “\2018, 86: 142-49,

*

mitochondrial
dysfunction

1 Toll-like receptors

(microglial/neuronal)

Oxidative
stress

microglial
activation and
neuroinflammation

T A production
+

reduced glial
clearance

TAB
1 hyperphosph.Tau

@BSTRUCT[VE SLEEP APNOEB

intermittent hypoxia

decreased glymphatic clearance
due to high pressure changes
during obstructive events

disruption of slow wave and REM
sleep during obstructive events
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